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168
Late Tertiary volcanism was common in the southern and central parts of the basin (Grant, 169 1971). Peters (1978) and Okosun (1995a) however, indicated that five stratigraphic units 
which overlies the Gongila Formation was subdivided into three including Formation 3,
194
Formation 4 and Formation 5 (Table 2) . Formation. So far, none of these previous stratigraphic studies in the north-eastern area of the 199 Bornu Basin were validated using combined multiple geophysical data correlation. 
Materials and methods

202
Exploration in the Bornu Basin by a consortium of oil companies including Halliburton,
203
Landmark and LMK Resources in 1976 led to the drilling of twenty three (23) exploration 204 wells. In this study the complete suite of available well log data from the 23 wells comprising 205 of gamma ray (GR) log, resistivity (ILD) log, bulk density (RHOB) log and sonic (DT) log in Petroleum Corporation (NNPC). Sonic log velocity data were extracted from Kasade_01
211
(KAS) well, which is directly located on the NE-SW oriented seismic Line_13 was selected
212
for the well-to-seismic tie using their time-depth relationship. NW-SE oriented seismic 
220
The 2D seismic data were displayed in normal SEG-Y polarity with downward 
Gamma ray log 293 294
Gamma ray log used herein were analysed mainly to distinguish shale and non-shales 295 (or sandy) compositions. Conventionally, gamma ray (GR) log is primarily used to detect the 296 presence of radioactive materials that make up clay particles in shales. As such, gamma ray are more apparent when the GR log is paired with resistivity log where the patterns are 321 mirrored ( Figure 8 ).
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Well-log interpretation herein using the CLP method utilised mirrored gamma ray and 
Well log facies interpretation 397 398
The four well log facies WFI, WF2, WF3 and WF4 representing Bima, Gongila, Fika 
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Well Log Facies 1 (WF1): Bima Formation
Well Log Facies 2 (WF2): Gongila Formation
438
WF2 unit directly overlies the WF1 and it displayed characteristic overall funnel- 
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Well Log Facies 3 (WF3): Fika Formation
Well Log Facies 4 (WF4): Chad Formation
466
The WF4 unit is the uppermost facies overlying the WF3 displaying characteristic Basin is presented in (Table 3) . Tying well log to seismic is generally more precise by correlating wiggle traces log and compared with the seismic data TWT velocity as described by Herron (2011 Herron ( , 2014 .
506
The concept involves "blocking" that referred to visual averaging of the sonic log by 507 delineating discrete log intervals based on distinctive boundaries that mark significant processed seismic data shown in (Table 5) . corresponding seismic reflection markers. The correlation of corresponding TWTs provides the potential for mapping the stratigraphic 
546
Base E 1425 - - -M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 23
648
Since rock outcrops in the area were widely reported as scarce, integrated study using several 
656
The basin architecture and subsurface topography is revealed by the well log sections 657 consisting of thicker depocenter or mini basin flanked by low relief areas (Figure 7 a, b) . The 658 depocenter is identified on the seismic sections as graben infilled controlled sedimentation.
659
As indicated in the seismic Line_13, Kasade_01 (KAS) well was bottomed over a bulging 
713
• The thickness of Chad Formation increases eastward towards the Lake Chad.
714
• The close agreement in the two-way-time velocities in the sonic log and the seismic 715 data correlation proved the synergistic relationship between the different data sets.
716
• Synergistic analysis of multiple logs herein presented provides more reliable 717 interpretation of the available well log data.
718
• This comprehensive study using combined multiple subsurface data analysis provides 719 a reliable validation of the local stratigraphy in the north-eastern part of Bornu Basin 720 since the area is characterised by thick sediment cover and devoid of continuous 721 bedrock outcrops necessary for any useful field geological mapping.
722
• The effectiveness of the proposed CLP method is based on the synergistic relationship 723 between the various physical properties measured by the different logging methods.
724
The new method has demonstrated that use of multiple log types increase the 725 reliability of well log analysis for geological interpretation than using any one or two 726 types of well log. -A Combined Log Pattern method for well log analysis is presented.
-Synergy between multiple well log and seismic datasets for structure and stratigraphic study is established. -Combined qualitative and quantitative analysis for subsurface structure and stratigraphic study originally carried out in the Bornu Basin. -Deposition in Bornu Basin was controlled by horst and graben system. -Gombe Formation and Kerri-Kerri Formation were not deposited in the north-eastern Bornu Basin.
